equations, by rational numbers. Since recently there seems to be renewed interests in Fibonacci numbers and related recurrence sequences, we hope that our elementary methods and results may shed some light on possible solutions for some related problems.
Caren Diefenderfer, Hollins University
The 2015 Curriculum Guide from CUPM 2:40 PM, Room 210, Lucas Hall The Committee on the Undergraduate Program in Mathematics (CUPM) writes a new curriculum guide that presents recommendations for the undergraduate program in mathematics about every ten years. The 2015 Curriculum Guide focuses on the mathematics major. The Guide is available at http://www2.kenyon.edu/Depts/Math/schumacherc/public_html/Professional/CUPM/2015Guide/CUPMDraft.html
The purpose of the guide is to help departments design and maintain a robust major program. This talk will discuss the Cognitive and Content Goals of the 2015 Guide and give an overview of the online document. The presenter was the lead author on the Linear Algebra report.
Joshua Ducey, James Madison University
Finite abelian groups attached to graphs 2:15 PM, Room 114, Lucas Hall Given a graph, say simple and connected, there are several interesting matrices that can be used to encode the information contained in the graph. Algebraic invariants of these matrices can be viewed as distinguishing characteristics of the graph. One such invariant is a finite abelian group. From the adjacency matrix we get the Smith group, and from the Laplacian we get the critical group. The critical group is especially interesting, having several combinatorial and geometric interpretations. I will give examples of these groups known for several infinite families of graphs, and indicate some recent work and open questions.
Hasan Hamdan, James Madison University A Least-Squares Approach for Modeling Variance-Mean Mixtures of Normals 9:00 AM, Room 114, Lucas Hall In this talk, a new method for fitting the density of real-life data using variance-mean mixtures of normals will be presented. The new method is based on minimizing the least-squares distance between the empirical density of the sample and the proposed variance-mean mixture over pre-specified grid of x-values. The minimization is done by manipulating the inputs of UNMIX, an existing program that is used to estimate scale mixtures of normal. The new method is compared to the estimated mixture using the EM algorithm and the Bayesian approach.
Heidi Hulsizer, Hampden-Sydney College Student-Produced Videos for Exam Review 9:25 AM, Room 210, Lucas Hall Producing videos gives students the opportunity to express creativity, work in a team, and it gives students a chance to use mathematical language in a more formal setting. It is the hope that video creation will promote retention of knowledge and a deeper understanding of the material. This method of review was used in both a Differential Equations and Complex Analysis course. We will examine student attitudes toward the videos they created and their preference for either student-produced video or traditional instructor-led lecture review. Barrow (1630 Barrow ( -1677 , to name a few -that helped Newton attain the mathematical maturity that would culminate in the complete development of the Fundamental Theorem of Calculus. In this paper we will look into the work of one of these giants -the "calculus" of Descartes, and see how it pertains to Newtonian calculus.
Ilhan M. Izmirli, George Mason University

Paul Janiczek, Virginia Military Institute
Fun with Simple Paths and Circuits 3:05 PM, Room 114, Lucas Hall Given a simple, connected, and undirected graph, we can easily determine if it has a simple circuit, a simple path, or neither. We can draw such a graph without lifting our pencil (after we've started) or retracing edges if and only if it has either a simple circuit or a simple path. This fun and engaging analytic method can put young and old minds on a path of discovery.
Dan Kalman, American University
A discrete approach to continuous logisic growth 9:25 AM, Room 114, Lucas Hall Discrete logistic growth is easy to motivate, but leads to chaotic behavior in some cases. On the other hand, the standard continuous logistic growth model is beautifully behaved, but difficult to motivate without using differential equations. In this talk I will show that there is a natural and easily motivated discrete model that leads to the continuous logistic function. Although the success of the approach is surprising at first, it becomes beautifully transparent when analyzed with Mo"bius transformations.
Brian Lins, Hampden-Sydney College
Whose turn is it to drive? 9:00 AM, Room 207, Lucas Hall How should the people in a carpool pick a driver each day? This is the carpool scheduling problem. I will explain what makes a solution to this problem fair, and I will describe how my own carpool switched to a fair method for choosing drivers.
Alex Meadows, St. Mary's College of Maryland A New Twist on Wythoff's Game 9:25 AM, Room 207, Lucas Hall Wythoff's Game is a classic mathematical game played with two piles of sticks, in which players take turns either removing sticks from one pile or removing an equal number of sticks from both piles. The last player to remove sticks wins the game. The mathematical theory, in which the Fibonacci numbers and the golden ratio arise, is still an active field of research. We propose a new way to extend Wythoff to more than two piles, using ideas from knot theory. The new variant "Wythoff Twyst" is an ongoing topic of research with undergraduate collaborators. The talk will include some ideas of how one analyzes combinatorial games, and some recent results and open problems related to this new game.
Roland Minton, Roanoke College Transitivity, Voting, and Sports Ratings 2:40 PM, Room 125, Lucas Hall We often assume without thinking that the transitive property holds in all situations. Examples with dice, voting, and sports will show that this is not true. Hodge theory on graph flows is used to decompose sports results into transitive and non-transitive components.
Minah Oh, James Madison University Undergraduate Research in Finite Element Methods
9:00 AM, Room 210, Lucas Hall
In this talk, I will talk about undergraduate research projects related to finite element methods. Finite element methods is a well-known numerical method with solid mathematical theory that is used to approximate the solution to a PDE system. I will give a short review on this method and discuss past and current undergraduate research projects on this topic.
Edwin O'Shea, James Madison University A quick tour of Byrne's 1847 "Euclid in Color." 8:35 AM, Room 207, Lucas Hall Oliver Byrne's extraordinary 1847 edition of Elements sought to ease the pedagogical tension between visual belief and rigorous proof. In this talk I will discuss Byrne's unique place in understanding and enjoying Euclid, attempting to lend some insight into why it is not better known. In this talk, we will give an overview of the conference activities, including how they have evolved over time to increase their appeal to the participants, and will share helpful tips we have learned that can be used by others who are interested in starting a math outreach event or are already involved in a similar program.
Katie Quertermous, James Madison University
Raina Robeva, Sweet Briar College
Boolean approximations of ODE models that capture bistability 9:00 AM, Room 125, Lucas Hall Boolean and Polynomial Dynamical Systems Models of biological systems have emerged recently as viable companions to differential equations models. These models provide "coarse-grained" approximations of the system's dynamics and are qualitative in nature. Thus, it is not immediately clear whether such models are capable of capturing the multi-stability behavior of biological systems, which would generally depend on the values of the model parameters. The talk will use the lactose (lac) operon in E. coli as a model system for introducing several Boolean network and ODE models and constructing Boolean network approximations of delayed differential equation models. The focus will be on the ability of Boolean models to capture the well-known bi-stability behavior of the lac operon.
Jason Rosenhouse, James Madison University Fuzzy Knights and Knaves
8:10 AM, Room 125, Lucas Hall
Logic puzzles have long been a mainstay of recreational mathematics. Non-classical logics are currently a trendy topic in mathematics, philosophy, and computer science. Perhaps, then, it is time to give some thought to what non-classical logic puzzles might be like. In particular, we shall consider what knight/knave dialogs might be like if we adopt fuzzy logic.
Hamid Semiyari, James Madison University Approximating Solutions of Boundary Value Problems 9:25 AM, Room 125, Lucas Hall
We present a new algorithm for approximating solutions of two-point boundary value problems and prove theorems that give conditions under which the solution must exist and the algorithm generate approximations that converge to it. We show how to make the algorithm computationally efficient and demonstrate how the full method works both when guaranteed to do so and more broadly. We also prove a theorem on existence of solutions of certain multi-dimensional Volterra integral equations and use it to show that the Parker-Sochacki method of introducing auxiliary variables, used to make the new algorithm computationally efficient, can be effectively applied to these Volterra integral equations in order to approximate their solutions by means of a Picard iteration scheme. Finally, we extend the existence theorem for solutions of two-point boundary value problems and prove that the new algorithm can be modified to approximate solutions in this case.
Wendy Hageman Smith, Longwood University Becker Sidney Smith, Hampton Sydney College
Turbo-Charging Freshman Engagement Using a 2 or 3-Lecture Motivational Seminar on How and Why to Succeed at College Mathematics
2:15 PM, Room 210, Lucas Hall
Freshman don't arrive knowing what math courses they need to achieve their academic and career goals, or how the specific courses offered by their school's math department can help them better achieve those goals, or how to optimize their chances of success in the math courses they choose (or are required) to take. Most regrettably, too few freshmen are offered this information even after they arrive. Missed opportunities, poor curriculum choices, and academic failure are the inevitable result. We have combined research into student attitudes towards the study of mathematics (including math anxiety) with best practices for the teaching and learning of mathematics in introductory courses. The result is a brief (2 or 3 lecture) program for integration into courses that are typically a "first experience" for students of college math that orients their attitudes, expectations, and study habits towards getting the most out of their current---and likely future---coursework in mathematics. This "short-course" in the nature and value of college math, in disarming math anxiety, and in establishing sound student skills enhances student optimism and engagement exactly when they need it most. In addition to serving the needs of the students, the math program itself benefits from lower failure rates, increased enrollment in additional courses, and a greater likelihood of acquiring new majors and minors.
Eva Strawbridge, James Madison University Modeling Fluid Dynamics around Swimming Worms 2:40 PM, Room 207, Lucas Hall
As the worms, such as nematodes, swim they cause fluid movement that has been studied experimentally but not modeled computationally on this scale. Utilizing the Navier-Stokes equation, regularized stokeslets, and the method of images, we computed the dynamics of the surrounding fluid. Our results strikingly matched experimental outcomes in various ways, including the distance particles travelled in one period of undulation, as well as qualitatively and quantitatively matching velocity fields. We then implemented this method using video data of swimming C. elegans and successfully reproduced the fluid dynamics.
Bruce Torrence, Randolph-Macon College LCR -A New Endgame 8:35 AM, Room 125, Lucas Hall
The popular dice game Left Center Right (LCR) is a game of pure chance. There are three identical dice: on each, one side is marked L, another C, another R, and the remaining three sides are blank. Each player has three chips. The first player rolls the dice. For each L he rolls he passes a chip to the player on his left, for each R he passes a chip to his right, and for each C he puts a chip in the center of the table. Play then passes to the player to his left. If a player has three or more chips, he rolls all three dice. If a player has fewer than three chips, he can only roll as many dice as he has chips. In particular, if a player has no chips, play passes to his left (but he is still in the game, for he may still acquire chips from his neighbors). Since chips can never leave the center position, eventually all chips accumulate there. According to the official rules, the game ends when only one player has chips, and that player is the winner.
The new endgame that we propose is both simple and natural: The game ends when the last chip is moved to the center, and the person who puts it there is the winner. This allows gameplay to be extended, even when only one chip remains on the board. And it leads to a simple question with a beautiful answer: If there is only one chip left in play, what is the probability that the player holding the chip wins the game? 
Abstracts
Equations. The infinite Prandtl number case could be used to describe the flow of extremely viscous fluids such as the Earth's mantle. The Boussinesq approximation has been studied by many mathematicians and lab scientists through analysis, laboratory experiments, and numerical experiments. Because it is not possible to study fluids with infinite Prandtl number in laboratory settings, this has only been studied via analysis and numerical experiments. Furthermore, most of the literature is focused on fluids with high Rayleigh number. Numerical experiments at high Rayleigh number take a long time to run. We instead use our second order in time scheme to look for interesting features at lower Rayleigh numbers. We also use random forcing to try to create some of the interesting dynamics that are seen at higher Rayleigh numbers.
Student Abstracts by Author
Demara Austin, St. Mary's College of Maryland Sandpiles, Ferris Wheels, Avalanches, and more! 9:00 AM, Room 107, Lucas Hall Imagine you are sitting on the beach scooping handfuls of sand into a pile. As you're scooping,you observe several avalanches; large avalanches that disturb the entire pile and smaller avalanches. It turns out that this behavior can be encapsulated with a polynomial. This talk will give a brief overview of the Abelian sandpile model on undirected graphs, as well as the avalanche and toppling polynomials on the modified wheel graph.
Onyebuchi Ekenta, Washington and Lee
Runs in Permutations 9:25 AM, Room 110, Lucas Hall A run in a permutation is a sequence of numbers in the permutation, each separated from the next by a fixed number of steps and each differing from the next by a fixed amount. The length of the fixed separation is called the distance and the fixed difference is known as the rise. For a given rise and distance, we compute the number of permutations which contain exactly k runs with that rise and distance.
Zach Enix, Virginia Military Institute Leo Pineiro, Virginia Military Institute Josh Grant, Virginia Military Institute
Using Bayesian Statistics to Locate Downed Planes 9:00 AM, Room 110, Lucas Hall Before the Air France crash in 2009 search efforts for planes lost at sea were typically not optimally efficient due to lack of sufficient technology. Since then, there have been several new approaches developed to assist in such search efforts. Our research is focused on creating a better method to find downed planes in the ocean. We have developed a general model that can be applied to any disappearance of a plane at sea. In this model we use Bayesian Statistics and SPSS Statistics to analyze past flight data and find probabilities of possible search areas. Once the search area has been determined, the model determines which areas the plane is most likely in, using Bayes' Theory. After an area is searched, if the wreckage is not found, the model will locate the grid area to search next. With the addition of accurate ocean current data, the time required to locate a missing plane could be improved.
Jonathan Gerhard, James Madison University Conjugacy Classes of GSp(2n,p) 2:40 PM, Room 110, Lucas Hall The finite matrix group GSp(2n,p) is the subgroup of GL(2n,p) consisting of matrices that preserve an antisymmetric bilinear form up to scalar multiple. For n = 2,3,4, we look for representatives of all conjugacy classes. In GL(2n,p), the characteristic polynomial and some additional partition data completely determine a conjugacy class. However, in
